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Contributions of Mechanical Factors and Biologic Response to Sirolimus-
Eluting Stent Thrombosis: Final IVUS Results From the RESTART Registry
Teruyoshi Kume1, Katsuhisa Waseda1, Ken Kozuma2, Akiyoshi Miyazawa2, Nobuaki
Suzuki2, Tadanori Aizawa3, Kazuaki Mitsudo4, Shunichi Miyazaki5, Tetsu
Yamaguchi6, Takaaki Isshiki2, Takeshi Kimura7, Peter J Fitzgerald1, Yasuhiro Honda1
1Stanford University, Stanford, CA; 2Teikyo University Hospital, Itabashi-Ku, Japan;
3The Cardiovascular Institute Hospital, Minato-Ku, Japan; 4Kurashiki Central
Hospital, Kurashiki, Japan; 5Kinki University, Sayama, Japan; 6Toranomon
Hospital, Minato-Ku, Japan; 7Kyoto University, Kyoto, Japan
Background: Stent thrombosis (ST) is a multifactorial phenomenon that has not been
systematically characterized due to its low incidence. To overcome this limitation, a
nationwide multicenter registry of definite ST after sirolimus-eluting stent implantation
has been conducted in Japan, representing the largest database that comprises 611 ST
patients from 543 centers analyzed using a centralized data center and independent
core imaging laboratories.
Methods: In this registry, 124 ST patients (66 early ST: 27 late ST: 31 very late ST)
who underwent IVUS at baseline and/or event were collected from 105 centers. To
evaluate time-dependent differences in morphologic and morphometric characteristics,
the IVUS findings were compared among early, late, and very late ST, as well as
matched control patients in real-world clinical practice.
Results: In comparison with control groups, early and late ST patients were associated
with stent underexpansion more frequently than very late ST patients (figure). In
contrast, very late ST patients showed a significant increase in vessel area (28.9%
increase from baseline to event), whereas early and late ST patients had no significant
vessel area change behind the stent (p<0.0001). The control patients also showed no
significant vessel area increase at matched time points. At the time of ST, there was a
significant difference in maximum vessel area among the groups (figure), while no
difference was observed at baseline. In serial comparison of very late ST patients,
greater expansive vessel remodeling occurred on the less diseased vessel wall at
baseline (p<0.0001).
Conclusion: Direct comparisons of a large number of ST patients confirmed significant
time-dependent differences in IVUS characteristics, suggesting diverse contributions
of mechanical vs biologic factors to the pathophysiology of this phenomenon.
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TCT-697
Percent stenosis is a weak predictor of Fractional Flow Reserve: Insights from a
French multicenter Registry (R3F)
Eric Van Belle1, Thomas Cuisset2, Gilles Rioufol3, Christophe Pouillot4, Emmanuel
Teiger5, Didier Barreau6, M. Hansen10, Loic Belle7, C. Bretelle8, Patrick Dupouy9
1cardiology, Lille, France; 2Cardiology, Lyon, France; 3Cardiology, Marseille,
France; 4Cardiology, La Réunion, France; 5Cardiology, Créteil, France;
6Cardiology, Toulon, France; 7Cardiology, Annecy, France; 8Cardiology, Valence,
France; 9Cardiology, Antony, France; 10Cardiology, Hagenau, France
Background: It has previously been shown that fractional flow reserve (FFR) is
inversely related to the degree of coronary stenosis. There is however no report of the
value of the degree of coronary stenosis as a predictor of FFR respective to other
lesion’s and patient’s characteristics.
Methods: The R3F registry investigated the use of FFR in 20 French centers from
October 2008 to June 2010. During this period, FFR was measured in 1266 lesions in
945 consecutive patients. Complete baseline clinical and angiographic charactistics
were recorded for each patient.
Results: 75% of patients were males with a mean age of 65±10 years, 37% were
diabetics and 19% had a recent ACS. Patients had non significant (< 50% stenosis)
angiographic coronary artery disease (14%), significant (>50%) angiographic 1-vessel
(37%), 2-vessel (30%) or 3-vessel disease (19%. 63% of the lesions were located in
the LAD, 15% in the LCx and 22% in the RCA. 66% were A/B1 and 34M B2/C in
ACC/AHA classification. The mean reference diameter was 2.85 ±0.59mm, the mean
lesion length was 12.6 ±7.8, the mean % stenosis was 52±13 and the mean FFR was
0.82±.09. Univariate and multivariate analyses of the predictors of FFR were
performed. The results of the multivariate analysis are presented below.
Conclusion: In patients with intermediate coronary lesions, the degree of stenosis is
only a weak predictor of FFR. Other lesions characteristics including vessel location,
lesion length and lesion complexity are much stronger predictors of FFR. These results
are important to understand the mechanisms linking lesion characteristics to myocardial
ischemia.
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Optimal Cut-off Value of Coronary Flow Velocity to Predict Functional
Recovery in TIMI-3 Reperfused Acute Myocardial Infarction
Hiroyuki Hikita1, Akira Sato2, Shunsuke Kuroda1, Naohiko Kawaguchi1, Yuki
Oosaka1, Emiko Nakashima1, Taiki Akiyama1, Tomoyo Sugiyama1, Tetsuo Kamiishi1,
Shigeki Kimura1, Atsushi Takahashi1, Mitsuaki Isobe3
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Background: The purpose of this study is to evaluate predictive value of coronary
flow velocity (CFV) measured with TIMI frame-count and quantitative coronary
angiogram (QCA) for functional recovery in patients with TIMI-3 reperfused acute
myocardial infarction (AMI).
Methods: In 115 AMI patients with TIMI- 3 reperfusion after coronary stent at
admission (age 65±12 years, mean±SD, men/women 90/25), Tl/BMIPP SPECT using
QGS program was performed to measure perfusion-metabolism mismatch score, an
indicator of viable myocardium, from each total defect score of Tl/BMIPP using 17-
segment model and a semiquantitative visual score (0:normal, to 4:no uptake), and left
ventricular ejection fraction (LVEF) within 2 weeks and 6 months after AMI. CFV
over the target vessel was measured by using TIMI frame-count method and QCA:
vessel length/frame-count/15 (angiogram:15 frames/sec).
Results: Receiver-operating characteristics analysis indicated the best cut-off values
of CFV and mismatch score within 2 weeks to predict 10% increase of LVEF from 2
weeks to 6 months after AMI (mean LVEF, 52% (2 weeks), 58% (6 months)) were 148
mm/sec with a sensitivity of 76% and specificity of 60% and 10 with a sensitivity of
55% and specificity of 72% respectively. Multivariate analysis showed CFV≥148 was
a significant independent predictor for 10% increase of LVEF (p=0.005).
Conclusion: CFV≥148 mm/sec measured with TIMI frame-count and QCA is a useful
predictor of functional recovery in TIMI-3 reperfused AMI
TCT-699
CAN POTENTIALLY SIGNIFICANT COMPETITIVE FLOW BE
IDENTIFIED AT THE TIME OF CABG?
T. Bruce Ferguson, Cheng Chen
East Carolina Heart Institute, Greenville, NC
Background: Despite many studies attributing bypass graft outcomes to competitive
flow (CF), simultaneous visualization of flow down the competing conduits has never
been imaged. The percent stenosis in the grafted vessel is the default CF definition.
This imaging liability and imprecise definition limit the understanding of potentially
significant CF (PSCF). Visualization, with documentation of physiology, is necessary
to identify PSCF at CABG.
Methods: The SPY Angiography fluorescence imaging system was modified for PSCF
imaging and analysis. SPY images are 34-second video loops, which capture the
arterial, microvascular and venous phases of cardiac blood flow and perfusion. A
protocol was devised to compare post-grafting (baseline + graft flow, perfusion) with
pre-grafting (baseline flow, perfusion) in 100 sec. OPCAB or on-pump, low-flow
ejecting heart are ideal physiologic opportunities to assess grafts for PSCF.
Results: We determined that PSCF was visually identified by native coronary flow
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pulsatility over 3 cardiac cycles, and early systolic conduit backflow. Using the protocol
in 74 consecutive pts, 136 grafts to coronaries (> 70% angiographic stenosis) were
imaged for PSCF. All grafts were widely patent by arterial phase angiographic criteria.
PSCF was visually identified in 26% (19/72) of IMA grafts and 0% (0/64) SVG or RA
grafts. Of these 19, physiologic quantitative perfusion analysis documented that 90%
(17/19) had marginal perfusion improvement in the grafted regions.
Conclusion: Real-time visualization and physiologic documentation of PSCF at
CABG is feasible. This should provide important new information for surgeons to
better understand the short- and long-term outcomes of bypass grafts.
TCT-700
INFLUENCE OF CARDIAC CONTRACTILITY ON FUNCITONAL AND
ANATOMICAL DIAGNOSTIC ENDPOINTS UNDER CONCOMITANT
MICROVASCULAR DYSFUNCTION IN A PORCINE MODEL
Srikara Viswanath Peelukhana1, Kranthi Kumar Kolli1, Massoud Leesar1, Effat
Mohamed1, Helmy Tarek1, Arif Imran1, Eric W Schneeberger2, William Gottliebson3,
Succop Paul1, Rupak K Banerjee1
1University of Cincinnati, Cincinnati, OH; 2Deaconess Hospital, Cincinnati, OH;
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Background: The effect of changes in hemodynamic variables like contractility on
the coronary diagnostic parameters in the presence of concomitant microvascular
disease (MVD) needs better assessment. This study evaluates the influence of
contractility on Fractional Flow Reserve (FFR), Pressure Drop Coefficient (CDP) and
Lesion Flow Coefficient (LFC) in the presence of MVD.
Methods: Simultaneous pressure and distal average peak velocity (APV) were
measured in 11 pigs (52±4 kg) using a dual sensor-tipped guide wire. Epicardial
stenosis (ES) and MVD were created using angioplasty balloons and 90 μm
polystyrene microspheres, respectively. Contractility was calculated as (dp/dt) max
using left ventricular pressure measured by the Millar catheter. CDP was calculated as
(DP)/ (0.5×1.05×APV^2). LFC was calculated as the ratio of %ES to the CDP at
minimal constriction region. A DP cut off of 12 mmHg was obtained from Pa (51 ±
0.9 mmHg) and FFR cut-off (= 0.75). The FFR, CDP and LFC were assessed for: ‘DP
< 12 mmHg’ and ‘DP > 12 mmHg’ under ‘LC (<900 mmHg/s)’ and ‘HC (>900
mmHg/s)’. A one way repeated measure mixed model ANOVA was performed with
p<0.05 considered statistically significant.
Results: Under MVD, for DP < 12 mmHg and DP > 12 mmHg, the mean values of
FFR (0.83 ± 0.06, 0.54 ± 0.06; 0.87 ± 0.02, 0.68 ± 0.02) and CDP (71.04 ± 1.26, 171.28
± 1.27; 35.51 ± 1.28, 173.66 ± 1.31) were significantly different for both LC and HC.
The LFC (0.11 ± 0.002, 0.19 ± 0.003) values were significantly different under LC
while they were (0.14 ± 0.002, 0.19 ± 0.003) marginally significant (p = 0.09) under
HC.
Bar plots comparing the effect of DP groups under LC and HC conditions for A)
FFR B) CDP C) LFC
Conclusion: FFR and CDP could significantly differentiate between levels of DP under
LC and HC. While LFC followed similar trend for levels of DP under LC it remained
marginally significant under HC.
TCT-701
Assessment of Lesion Length on Fractional Flow Reserve in Intermediate
Coronary Lesions
Hiroaki Takashima, Akiyoshi Kurita, Tomofumi Mizuno, Kenji Asai, Yasuo Kuroda,
Takashi Kosaka, Yasushi Kuhara, Kazuyuki Maeda
Cardiology, Aichi Medical University, Aichi, Japan
Background: Assessment of the functional significance of angiographically
intermediate coronary lesions is necessary to clarify requiring revascularization.
Although we recognized diameter stenosis (DS) could not discriminate functional
severity, it was not well-discussed whether the difference of lesion length could affect
functional severity in intermediate coronary lesions. Therefore, we assessed the impact
of lesion length on fractional flow reserve (FFR) in intermediate coronary lesions.
Methods: The study included 109 consecutive patients with 124 intermediate lesions
(40-60% DS on quantitative coronary angiography). All intermediate lesions were
classified according to lesion length (focal: <10mm, tubular: 10-20mm, and diffuse:
>20mm) and assessed the FFR value.
Results: In 124 intermediate lesions, mean DS was 50.9±5.5% and mean FFR was
0.80±0.11. Lesion length had an inverse correlation with FFR (r=-0.409, p<0.001),
although DS has no correlation with FFR (r=-0.066, p=0.468) in all subjects. Among
three groups (focal: n=27, tubular: n=49, diffuse: n=48), there was a significant
difference in the FFR value (0.86±0.10, 0.81±0.10, 0.75±0.11, respectively, p<0.001),
although we did not find a difference in DS (51.2±5.7%, 51.4±5.2%, 50.1±5.8%,
respectively, p=0.484). Functional significance defined as the FFR value <0.75 were
observed only 14.8% in focal lesion, 24.5% in tubular lesion, and 50.0% in diffuse
lesion. There was a significant difference among 3 groups (p=0.002). Using a receiver
operating characteristics curve analysis, the best cutoff value of lesion length with FFR
<0.75 was 17.5mm (75% sensitivity, 65% specificity, and area under the curve=0.722,
p<0.001).
Conclusion: This study demonstrates that lesion length has a significant impact on the
functional significance of intermediate coronary lesions. We have to take account of
lesion length when we perform revascularization therapy in intermediate coronary
lesions.
TCT-702
A comparative study between intravenous and intracoronary administration of
high doses adenosine for fractional flow reserve measurements, in the “FAME”
era
Jose M Cubero, Luis Diaz de la LLera, Pablo Cerrato Garcia, Manuel Villa Gil-
Ortega, Javier Benezet Mazuecos, Angel Martinez Martinez, Angel Sanchez
Gonzalez
H. V. Rocio, Seville, Spain
Background: Since the publication of the “FAME” study, the use of the pressure wire
has increased. Intravenous adenosine (IV) is considered the standard method to
measure the fractional flow reserve (FFR).
Methods: A comparative study between two methods: Different incremental doses of
intracoronary adenosine (50, 150, 300, and 500 μg as bolus) vs. a standard intravenous
infusion of 140 μg /kg/min. Maximal hyperemia was defined as the lowest FFR
measured between the two methods.
Results: FFR was assessed in 34 patients with 41 lesions during cardiac catheterization.
FFR decreased significativally (p<0.05) with increasing intracoronary adenosine
doses(IC): Bolus means FFR: 0.86±0.06 (50μg), 0.85±0.06 (150μg), and 0.84±0.06
(300 μg). There were no differences between 300 and 500 μg boluses. There were
significant differences between the FFR IV and FFR IC with 300 pg: 0.86±0.06
vs.0.84±0.06, p=0.01. The 50 μg bolus IC failed to diagnose 4 out of 41 (9.75%)
significant stenoses. The IV failed to diagnose 2 out of 40 (5%) significant stenosis.
The agreement between the two sets of measurements (300 pg IC vs. IV) was high,
and the Kappa index value was 0.85 (p = 0.05). AV blocks was associated with de
incremental IC bolus doses: 50 pg (0%), 150 pg (7.3%), 300 pg (19.5%) and 500 pg
(31.7%). IC boluses were well tolerated, with fewer systemic adverse effects (only 1
patient present with symptomatic AV block), than intravenous adenosine (11p, 26.8%
presented dysphea). One patient in the IV group, had severe side effects (bronchospasm
and severe nausea), FFR could not be measured in this patient. The procedures were
shorter in the IC group, with fewer minutes of test (2.80±0.7 IC vs. 6.3±1.4 IV;
p=0.001).
Conclusion: The administration of very high intracoronary adenosine bolus is safe
and well tolerated, and shortens the procedure. Furthermore intracoronary
administration of 300 pg adenosine produced a more pronounced hyperemia than
intravenous adenosine and may be the preferred mode of application for the assessment
of FFR.
TCT-703
Functional Assessment of Jailed Side Branches in Coronary Bifurcation Lesions
Using Fractional Flow Reserve
Jung-Min Ahn, HyeGeun Song, Yong-Giun Kim, Gyung-Min Park, Ki Won Hwang,
Jong-Young Lee, Won-Jang Kim, Soo-Jin Kang, Duk-Woo Park, Seung-Whan Lee,
Young-Hak Kim, Cheol Whan Lee, Seong-Wook Park, Seung-Jung Park
Asan Medical Center, Seoul, Republic of Korea
Background: Little is known about the functional significance of side branches after
stent implantation in main vessels in coronary bifurcation lesions.We assessed the
functional significance of side branches after stent implantation in main vessels using
fractional flow reserve (FFR).
Methods: Between May 2007 and January 2011, 230 side branches in 230 patients
after stent implantation in main vessels were assessed by FFR and were consecutively
enrolled.
Results: Mean FFR at side branch was 0.87±0.10, with only 41 (17.8%) side branches
being functionally significant after stent implantation in main vessel. Among 67 side
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